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I  MS  in  the  Field 


Automatic  Chemical  Agent  I  Improved  Chemical  Agent 
Detection  Alarm  (ACAD A)  |  Monitor  (ICAM) 


Improved  Point  Detection  Sys. 
_ (IPDS) _ 


Shipboard  AC  ADA  V  aporTracer  II  (Explosives) 
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Typical  I  MS  Signature: 
Positive  Cell 
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I  MS  Response  at  Low 
Concentration 

. "M"' 


0.027  mg/m3 
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BNG  Driver  Timing 


- H- - 

Time-of-flight 

~1%  Duty  Cycle 
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Ion  Beam  Modulation 
50%  Duty  Cycle 
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Wavelet  Decomposition 
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Neural  Networks 


•  Benefit  of  Multi-layered 
NN:  They  can  approximate 
any  function 

•  Difficulty:  Updating 
weights  in  the  hidden  layers 

•  Solution:  Back-propagation 
of  error 

-  Gradient  Descent: 


e  =  z  o.  -  «,y 
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Results 


•  Collected  data  sets  using  ion  beam  modulation 

•  Background 

•  DPM 

•  1 -propanol 

•  Performed  Wavelet  Decomposition 

•  Used  5  new  statistical  evaluators 

•  Trained  5-node  Neural  Network  (Feed  forward) 
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Conclusions  and  Future  Work 


•  Wavelets  can  help  improve  S/N 

•  Wavelets  can  be  used  to  decompose  signal  for  further  analysis 

•  Ion  beam  modulation  improves  selectivity  and  sensitivity 

•  Neural  networks  can  be  used  to  detect  modulated  ion  beam  data 

•  Investigate  modulation  schemes 

•  Determine  algorithm  robustness 

•  Decrease  IBM  scan  time 

•  Decrease  IBM  data  acquisition  rate 

•  Expand  training  sets 

•  Look  at  other  metrics  (cell  temperature,  humidity) 
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